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The Burrowing Owl (Athene cunicularia) is a common occupant of Smoky Valley 
Ranch located in Logan County, Kansas, where the abundance of black-tailed prairie dog 
(Cynomys ludovicianus) burrows provides ideal habitat for the Burrowing Owl.  The 
objectives of the study were to 1) estimate the densities of black-tailed prairie dog 
colonies through visual counts, 2) estimate nesting success and nest survival probabilities 
of the Burrowing Owl with the use of a burrow camera, and 3) estimate post-fledging 
dispersal and return rate of juvenile Burrowing Owl the following season.  I located 96 
potential nests from 24 March through 2 July 2007 and 64 potential nests from 28 May 
through 11 August 2008.  Data collected at each nest burrow included a GPS location, 
clutch size, number of nestlings, number of juveniles fledged, bearing of nest burrow 
entrance, and 5 nearest habitable bearings of non-nest burrows.  Juveniles also were 
trapped and banded.  In 2007 mean clutch size equaled 5.16, mean number of nestlings 
equaled 2.43, mean number of fledged individuals equaled 2.61, apparent nest success 
was 33%, and Mayfield nest success was 67%.  In 2008, mean clutch size equaled 4.05, 
mean number of nestlings equaled 2.79, mean number of fledged individuals equaled 
2.56, apparent nest success was 39%, and Mayfield nest success was 57%.  Densities of 
black-tailed prairie dog were then obtained on randomly selected locations within various 
colonies by using visual counts.  Paired t-tests were used to compare Burrowing Owl nest 
success and survival probabilities to densities of black-tailed prairie dog and were found 
to be significant for Burrowing Owl nest success for 2007 (t = 12.966; df = 58; P < 




104; P < 0.001) and Burrowing Owl nest survival probabilities for 2007 (t = 13.613; df  = 
58; P < 0.001), 2008 (t = -7.097; df = 45; P < 0.001) and both years combined (t = -
13.770; df = 104; P < 0.001).   A paired t-test, comparing Burrowing Owl nest success 
and nest burrow entrance bearing, was found to be significant for 2007 (t = 11.67; df = 
26; P < 0.001), 2008 (t = 8.795; df = 21; P < 0.001), and both years combined ( t = -
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North American tallgrass, mixed, and short grass prairies are considered to be 
among the continent’s most endangered ecosystems (Ricketts et al. 1999), and are 
possibly the highest priority relative to conserving biodiversity in the region (Samson and 
Knopf 1996).  Only 52% of the historical extent of short grass prairie remains (Samson et 
al. 2004).  The availability of land through the United States Homestead Act of 1862, the 
Canada Dominion Land Act of 1872, and the direct sale of land to private landowners, 
resulted in significant loss of native prairie in North America.  Most loss has been 
primarily through conversion to agricultural land (Samson et al. 2004).  These 
anthropogenic changes to the landscape have homogenized (Smith and Lomolino 2004) 
and fragmented the prairie ecosystem, leading to declines in biodiversity.  Lands that 
remained prairie, now most commonly used for raising livestock (Bovidae), still provide 
some habitat for wildlife (Kie e al. 1996).    
Habitat fragmentation as well as habitat loss, like that of the short grass prairie 
community, has an impact on the stability of populations it supports (Turner et al. 2001).  
All populations have a probability of going extinct, but fragmentation and loss of  
required habitat increases extinction probability (Turner et al. 2001).  Some species 
require larger areas of habitat for survival and if the habitat in which they live is reduced 
or fragmented, populations are reduced.  Overall, loss of prairie has negative effects on 
native plants and animals (Samson and Knopf 1996).   
The prairie dog (Cynomys spp.), has undergone population declines as much as 





fragmentation of prairie dog colonies is because of human control (Hoogland 1996).  The 
majority of Kansans think that prairie dogs compete with cattle for forage, or that cattle 
break their legs in prairie dog holes (Lee and Henderson 1989).  Some reduction in 
prairie dog numbers has been through federal and state sponsored prairie dog control 
programs (Miller et al 1994).  Due to fragmentation of the short grass prairie, as well as 
eradication or control methods, the remaining prairie dog colonies are smaller and more 
isolated (Miller et al. 1994).   
Prairie dogs affect the grassland ecosystem (Fahnestock and Detling 2002), and 
because of this are considered to be a keystone species.  A keystone species’ activities 
and abundances influence the other species such that their absence significantly changes 
the structure and function of that community (Paine 1969).  A keystone species in the 
grasslands is usually a species that significantly alters community structure and function, 
which in turn results in food and habitat structure for other species (Vinton and Collins 
1996).  Landscape fragmentation limits the ability of species (prairie dog) to disperse and 
colonize new areas.  This also leaves the remaining colonies more susceptible to 
extinction (Miller et al. 1994) and results in loss of habitat they provide for other species.   
Prairie dog colonies provide habitat diversity by altering soil structure and chemical 
composition through mixing soils by burrowing, regulating vegetation species diversity 
through clipping and foraging of vegetation, and the addition of plant materials and 
excrement.  Prairie dogs pose several management challenges to landowners and resource 
managers (Witmer and Fagerstone 2003).  Landowners are challenged with keeping 





populations that are present on their lands.  In the western Great Plains, vertebrate 
biodiversity has declined, leading resource managers to spend increasing amounts of time 
and money to save species that depend on prairie dogs (Miller et al. 1994).   
Black-tailed prairie dog (Cynomys ludovicanus) presence is critical to the 
Burrowing Owl (Athene cunicularia).  Burrowing Owl numbers are declining (Powell et 
al. 1994), therefore, it is considered a species of special concern through much of its 
range (Desmond et al. 2000).  The Burrowing Owl inhabits dry, open, short grass plains 
(Haug et al. 1993) and tends to occupy areas with high densities of rodent burrows (Haug 
et al. 1993, Plumpton 1992), and higher densities of active burrows during the nesting 
season (Desmond et al. 2000).   It is often associated with colonial sciurids in the Great 
Plains, most commonly black-tailed prairie dog (Butts 1973).    Nesting within active 
prairie dog colonies might benefit the Burrowing Owl in several ways.  Hoogland (1981) 
found that predator detection by prairie dogs increased as the number of prairie dogs 
present in the colony increased.  Burrowing Owl might benefit from this through the 
dilution effect when nesting in an active prairie dog town and through the alarm calls by 
black-tailed prairie dog (Desmond et al. 2000).  The dilution effect is a reduced 
probability of depredation due to the increased number of individuals serving as 
alternative prey sources.  The black-tailed prairie dog also helps maintain habitat 
conditions suitable to Burrowing Owl through the clipping and grazing of vegetation as 
well as providing a number of burrows for use as satellite burrows (Desmond et al. 2000).  
Because the Burrowing Owl is associated closely with prairie dogs, when the prairie dog 





also likely to occur (McDonald et al. 2004).  In a fragmented landscape, small, isolated 
habitat patches are less likely to be recolonized by Burrowing Owl (Todd et al. 2007).  
This unpredictability of habitat increases the probability of extinction of populations of 
prairie dog and the Burrowing Owl, as well as various other species relying on the 
microhabitats created by prairie dogs.  This is a good example of how management for an 
ecosystem might have greater benefits than management for a single species.    
My goal was to provide data and results to The Nature Conservancy (TNC) that 
might be of significant value in determining management strategies for black-tailed 
prairie dog on Smoky Valley Ranch (SVR).  The objectives of my study were to 1) 
estimate the densities of black-tailed prairie dog colonies through visual counts, 2)  
estimate nesting success and nest survival probabilities of the Burrowing Owl, and 3) 
estimate post-fledging dispersal and return rate of juvenile Burrowing Owl the following 
season.    
METHODS 
Site Description 
Research was conducted at SVR owned and managed by TNC and located in 
central Logan County, Kansas (Fig. 1).  Smoky Valley Ranch is in the Central Short 
Grass Prairie and in TNC’s Chalk Bluffs ecological site (Manes 2006).  North American 
short grass prairie extends about 320 kilometers east from the Rocky Mountains where it 
meets the mixed grass prairie and extends south from central Alberta to central Texas 





rainfall, warm summer temperatures and relatively long growing seasons (Ricketts et al. 
1999). 
Smoky Valley Ranch was 6,800 hectares, and was bisected by the Smoky Hill 
River into a northeastern portion and a smaller southwestern portion (Fig. 2).  The Smoky 
Hill River has mature cottonwood trees (Populus sp.) along most of its riparian area 
(Manes 2006).  The river retains water year-round in a few depressions and only has 
flowing water during periods of precipitation (Manes 2006).  The land located to the 
northeast of the Smoky Hill River is primarily short grass prairie (Bouteloua sp. and 
Bouteloua dactyloides) with some steeply rolling hills and chalk bluffs.  The land to the 
southwest of the river is primarily sandsage prairie (Artemisia filifolia) in the river valley, 
and re-seeded short grass prairie dominated by little bluestem (Schizachyrium scoparium) 
and side-oats grama (Bouteloua curtipendula) across the remainder (Manes 2006).  
Today the primary influences on the landscape of SVR include grazing by cattle (Bos 
taurus), American bison (Bison bison), and black-tailed prairie dog; absence of fire; 
localized groundwater and surface-water depletion (Manes 2006); climate patterns; sod 
breaking (Samson and Knopf 1996) by animals such as black-tailed prairie dog; and 
invasive species (Samson and Knopf 1996) such as musk thistle (Carduus nutans) and 
salt cedar (Tamarix spp.).   
As of September 2006, the northern two-thirds of SVR contained approximately 
80% of the black-tailed prairie dog colonies by area that exist on the ranch (Manes 2006).  





least 810 occupied hectares on SVR (Manes 2006).  Due to the close association between 
the black-tailed prairie dog and Burrowing Owl, TNC’s goal of maintaining active  
black-tailed prairie dog colonies, and the goal to provide sufficient habitat for stable 
populations of Burrowing Owl, SVR was a good location for studying ecological 
relationships between black-tailed prairie dog and Burrowing Owl. 
Smoky Valley Ranch is within the breeding range of the Burrowing Owl (Fig. 3).  
The Burrowing Owl returns to SVR beginning in mid to late March.  The Burrowing Owl 
tends to be monogamous for a season, however not permanently monogamous between 
seasons, especially in migratory populations (Haug et al. 1993).  It is a semi-colonial 
species often associated with burrowing mammals primarily in dry, open, short grass, 
treeless plains (Haug et al. 1993).  The Burrowing Owl entire nesting period is 75 days, 
i.e., eggs are laid at a rate of >1 per day, incubation period 30 days, and nestling period 
43 days (Haug et al. 1993).  Incubation is done by the female only while the male brings 
food items to the incubating female.  Nest burrow entrances and cavity are lined with 
dried cow or horse (Equus caballus) manure.  Burrowing Owls also will adorn the 
entrance with highly visible objects and prey items.  Burrowing Owl nest survival 
probabilities were calculated for each nest and each nest was assigned ‘success’ or 
‘failure’ based on whether or not young fledged from that nest.   
Field Methods 
 Data were collected from 24 March 2007 through 28 July 2007 and 28 May 2008 
through 11 August 2008.  Burrowing Owl nest searches were conducted by driving along 





burrows were located by observing flushed individuals around burrows and usually 
confirmed by the presence of shredded manure lining the burrow and scattered at the 
entrance, as well as the presence of prey items.  The locations of potential nests were 
noted by using a Global Positioning System.   
 Nests were checked once every seven days.  Numbers of individuals flushed from 
the area when approaching a nest were recorded.  Clutch and brood size was observed by 
using a burrow probe camera (Sandpiper Technologies) (Fig. 4), which allowed me to 
see into the burrow without causing major disturbance to the burrow or its occupants.  
The burrow probe camera was illuminated with an infrared light and at the end of a  
4.5 meter cable.  The occupants of the burrow were visible on a handheld screen or head-
mount video display.  Prey items in the burrow as well as presence of female on the nest 
also were recorded with the burrow probe camera.  A compass bearing was recorded at 
the nest burrows entrance, as well as the five nearest habitable non-nest burrow entrances 
to determine if orientation of burrow entrance influenced nest success and/or survival 
probability.  At the nest burrow and neighboring satellite burrows for each nest, pellets 
and prey item remains were collected, while non-collectible prey items, i.e., whole 
rodents, snakes, and toads, were recorded in notes and photographed for possible future 
diet analysis.   
 Once the nestlings were seen at the entrance of the burrow, a double one-way 
push-door trap (modified from Botelho and Arrowood 1995 and Winchell 1999) was 
used to capture individuals.  The trap was placed at the entrance of the burrow, covered 





to sit until several individuals entered the trap; if possible the entire brood was captured.  
Traps were checked every 30 - 60 minutes.  If cattle were near the set traps, they were 
monitored from a distance with binoculars to ensure cattle did not trample the traps or 
any occupants.  After capture, individuals of the Burrowing Owl were banded with a size 
4 U.S. Fish and Wildlife Service aluminum band (Pyle 1997). 
In 2007, ten offspring were radio tagged with a tail mount transmitter (Biotrack®) 
(Fig. 6) in an attempt to measure post-fledging dispersal and return rate the following 
season.  Transmitters weighed 3.5 g (2.3% of a 150g adult) (Pyle 1997), which was less 
than the recommended 5% of the birds’ mass.  A tail mount style was chosen so when 
juveniles molted their tail feathers the transmitter would be removed.   Transmitters were 
attached by using super glue and anchor strings to secure the antenna to the tail feather 
rachis.  The individuals of Burrowing Owl with the transmitters were then tracked by 
using a receiver (Wildlife Materials®) and Yagi® antenna once every 3-5 days.  When an 
individual was located, or a transmitter recovered a GPS coordinate was taken at the 
location.   
In 2008, mass, wing chord, and longest rectrix also were recorded for captured 
individuals.  Nest fate was determined based on status of the nest at the previous check, 
condition of the burrow itself, or the observation of adults or fledglings in the area when 
observed from a distance of 100 m or more with binoculars.  A nest was considered 
successful if at least one offspring survived to fledging, depredated if the presence of owl 
remains or evidence of digging by American badger (Taxidea taxus) or black-tailed 





 The densities of the black-tailed prairie dog colonies were estimated mid-June 
through August, after the young of the year emerged from burrows and yearlings 
dispersed.  The young of the year for the prairie dog emerge from the burrows at the end 
of May (Powell et al. 1994), and yearlings disperse about mid-June (Severson and Plumb 
1998).  I estimated the density of black-tailed prairie dogs by doing above ground counts 
of individuals within a marked area or count site (Fig. 7).  The count sites were 200 x 200 
m (4 ha) (Severson and Plumb 1998), corners were marked with 1m fiberglass poles, 
which had been spray painted a fluorescent orange/red.  Poles were placed at each of the 
four corners of the count site, and in the middle of the sides opposite the corner of the 
observer location.  The fiberglass poles aided in determining whether or not an individual 
black-tailed prairie dog was within in the count sites boundaries.  To count the prairie 
dogs, I used binoculars (10 x 50 mm) and I was stationed at a corner atop a vehicle, ATV 
or in a chair from the highest point of elevation at the site.  Visual counts for a single site 
were conducted for three consecutive days (Severson and Plumb 1998) at approximately 
the same time of day.  I waited for 30 min. after arriving at the count site before 
beginning the counts to allow the black-tailed prairie dogs to become accustomed to my 
presence (Severson and Plumb 1998).  The counts took 15 min. total and consisted of 
three 5 min. counts (C. D. Lee pers. comm.).  Within the first 5 min. interval, several 
scans of the count site were conducted.  The maximum number of black-tailed prairie 
dogs seen were recorded for each interval.  This procedure was repeated at the 10 min. 
mark and 15 min. mark (C. D. Lee pers. comm.), resulting in 3 counts per site, per day.  





or if unable to count in the morning period on one of the 3 consecutive days (due to 
weather) the evening period of 2 hours prior to sunset was used (Powell et al. 1994).  
However, if for some reason the evening period could not replace the interrupted morning 
period, the 3 day count was restarted for that count site.  Above ground counts were not 
conducted during rain or if wind exceeded 32 km per hour (Severson and Plumb 1998).  
Weather readings were taken at the beginning of each count with a Kestrel® pocket 
weather station to ensure wind speed was not greater than the 32 km/hr limit.  
Temperature, relative humidity, percent cloud cover, presence/absence of cattle, and 
visibility estimate also were recorded prior to each count.  In 2008, count sites were 
conducted on the same locations as the previous season, and in addition, near Burrowing 
Owl nests located that season. 
Data Analyses 
The Mayfield method (Mayfield 1975) was used to estimate species nest success.  
Mayfield nest success is calculated as a percentage of nests failed per day.  Mortality 
rates were calculated by dividing the number of losses by the total number of exposure 
days for any period, (i.e., incubation period, nestling period, and entire nesting period.  
Survival rates then were calculated by subtracting the mortality rate from one.  Exposure 
days were calculated by backdating to the midpoint between the last active visit, and the 
first inactive observation (Mayfield 1975).  A nest was considered successful if at least 
one nestling fledged.   
A Rayleigh’s test (Zar 1999) was used to determine if burrow entrance bearings 





Rayleigh’s test also was used to determine if the bearing of paired random non-nest 
burrows were uniformly distributed for 2007, 2008, and both years combined.   The 
paired random non-nest burrow was selected randomly by the computer from the 5 
nearest non-nest burrows’ entrance bearings for each nest.   
Black-tailed prairie dog colonies were assigned to categories based on natural 
major breaks in density (very low (< 5 prairie dogs/4 ha), low (5-14 prairie dogs/4 ha), 
medium (15-20 prairie dogs/4 ha), high (21-49 prairie dogs/4 ha), and very high (≥50 
prairie dogs/4 ha), for 2007, 2008, and both years combined.  The estimated black-tailed 
prairie dog density associated with each owl nest was based on the closest black-tailed 
prairie dog count site to that nest or the count site the nest was located in.  A paired t-test 
was used to compare Burrowing Owl survival probability to prairie dog density for 2007, 
2008, and both years combined; and Burrowing Owl nest success to prairie dog density 
for 2007, 2008, and both years combined.  All statistical analyses were conducted by 
using SPSS Statistics GradPack 17.0 with an significance level of 0.05. 
RESULTS 
From 24 March through 28 July 2007, 96 potential Burrowing Owl nests were 
located.  Of these, 59 had sufficient data to allow Mayfield method (Mayfield 1975).  Of 
these 33 were successful.  From these data the calculated daily survival probability of a 
nest equaled 0.98 (daily mortality can be calculated by subtracting the daily survival 
probability from 1) and Mayfield nest success of the Burrowing Owl at Smoky Valley 
Ranch was 66%.  The mean clutch size equaled 5.4 (± 2.23 standard deviation, n = 49); 





mean number of fledged juveniles equaled 2.6 (± 1.34 standard deviation, n = 33) (Table 
1.).   
From 28 May through 11 August 2008, 64 potential Burrowing Owl nests were 
located.  Of these, 46 had sufficient data to be used in the Mayfield method (Mayfield 
1975), and of these 18 were successful.  From these data the calculated daily survival 
probability of a nest equaled 0.98 (daily mortality can be calculated by subtracting the 
daily survival probability from 1) and Mayfield nest success of the Burrowing Owl at 
Smoky Valley Ranch is 57%.  The mean clutch size equaled 4.1 (± 2.43 standard 
deviation, n = 44); the mean number of nestlings equaled 2.8 (± 1.44 standard deviation, 
n = 24); and the mean number of fledged juveniles equaled 2.6 (± 1.76 standard 
deviation, n = 18) (Table 1). 
 The burrow entrance bearings of Burrowing Owl nest burrows were not uniformly 
distributed for 2007 (z0.05,27=1.60), 2008 (z0.05,23=1.93), and both years combined 
(z0.05,50=0.05).   The burrow entrance bearings for paired non-nest burrows were not 
uniformly distributed for 2007 (z0.05,27=1.12) and both years combined (z0.05,50=0.61).  
However, for 2008 the burrow entrance bearings for paired non-nest burrows were 
uniformly distributed (z0.05,23=3.56). 
 Black-tailed prairie dog density had a positive significant effect on Burrowing 
Owl nest survival probability for 2007 (t = 13.6; df = 58; P < 0.001), 2008 (t = -7.1; df = 
45; P < 0.001), and both years combined (t = -13.8; df = 104; P < 0.001) (Table 3).  





nest success for 2007 (t = 13.0; df = 58; P < 0.001), 2008 (t = -8.3; df = 45; P < 0.001), 
and both years combined (t = -15.0; df = 104; P < 0.001) (Table 3). 
DISCUSSION 
 Burrowing Owl nest success at Smoky Valley Ranch was 66% (n=59) in 2007 
and 57% (n=46) in 2008.  This value was equal to or higher than the 57% and 50% nest 
success in Oregon in 1980 and 1981, respectively (Green and Anthony 1989).  Their 
study area was in the shrub-steppe zone of northern Gilliam, Morrow, and Umatilla 
counties in north central Oregon.  My value was lower than the 79% nest success found 
in Oklahoma (Butts 1971) in Beaver County, in 1970.   
I observed 3.4 chicks per pair (±1.56) in 2007 and 2.8 chicks per pair (±1.44) in 
2008, which are comparable to studies in New Mexico (Arrowood et al. 2001), Florida 
(Mealey 1997), and Montana (Restani et al. 2001).   In New Mexico (Arrowood et al. 
2001), studies were conducted on New Mexico State University campus, Las Cruces, NM 
from 1993 to 2000, and the mean number of nestlings per pair ranged from 1.4 to 4.5 
during these years.  In Florida (Mealy 1997), studies were conducted in Dade and 
Broward counties, and observed 2.56 (±0.44) chicks per pair in 1988, 2.46 (±0.38) chicks 
per pair in 1989, and 2.8 (±0.32) chicks per pair in 1990.  In Montana (Restani et al. 
2001), studies were conducted in Custer and Prairie counties, and observed 2.6 (±0.40) 
chicks per pair.  The observed number of 2.6 fledglings per pair (±1.34) in 2007 and 2.6 
fledglings per pair (±1.76) in 2008 at SVR also was comparable to studies in Florida 
(Mealey 1997).  In Florida (Mealy 1997), the observed number of fledglings per pair was 





I found that compass bearings for Burrowing Owl nest burrow entrances were not 
uniformly distributed, therefore nest burrow entrance bearing might influence nesting 
success.  This is different than what Belthoff and King (2002) found in Idaho.  I also 
found that burrow entrance bearings of paired random non-nest burrows were not 
uniformly distributed for 2007, similar to findings by Belthoff and King (2002), but were 
uniformly distributed for 2008.  The burrow entrance bearing might be a result of 
preference by the prairie dog upon burrow excavation rather than a factor selected for by 
the Burrowing Owl for use as a nest burrow.  However since it is not uniformly 
distributed for the most part, determining the optimum nest entrance bearing for nest 
success, could be beneficial when installing artificial nest burrows.  
The Burrowing Owls relies heavily on colonial, burrowing mammals (Lantz and 
Conway 2009), more specifically active black-tailed prairie dog colonies (Sidle et al. 
2001, Desmond 1991, Butts 1973, and Butts and Lewis 1982).  Burrowing Owl will use 
burrows in inactive colonies but use them only until the burrow begins to collapse due to 
lack of maintenance by the black-tailed prairie dog (Butts and Lewis 1982, pers. obs.).  
My research showed that nest success and survival probability was influenced 
significantly by the density of black-tailed prairie dogs within the colonies, which is 
similar to findings by Desmond (1991).  This could be due to availability of food, less 
vegetative visual obstruction by clipping and grazing of prairie dog, stability of the 
burrows from black-tailed prairie dog maintenance, as well as the number of individuals 
to watch for predators and serve as alternative food sources to predators, i.e., dilution 





 The Burrowing Owl has several predators so the dilution effect probably aids in 
nest success (Desmond et al. 2000).  Seven nests were lost to a known form of predation 
(three to American badger and four to black-tailed prairie dog).  I did not know whether 
the digging by black-tailed prairie dogs was the cause of nest failure, or if the prairie dog 
only reclaimed the burrow following nest failure.  In July 2008, a gopher snake 
(Pituophis catenifer) was observed eating a nestling Burrowing Owl (Fig. 8), which 
resulted in nest success of only one fledgling.  At a different nest in July of 2008, an 
American badger was seen digging out a neighboring prairie dog burrow (Fig. 9).  Both 
of these Burrowing Owl nests were successful, but they also were located within active 
black-tailed prairie dog colonies with a density category of ‘very high’, so the dilution 
effect could have aided in their success.  
 The tail mount transmitters used during the 2007 field season to track  
post-fledging dispersal in 2007 and return rate in 2008, failed.  The Burrowing Owls were 
apparently able to pull the transmitters off after several days.  Most transmitters were 
recovered on the ground near the nest site.  Only one transmitter, which was later lost, 
was tracked successfully and led to observing a fledgling with a lubber grasshopper 
(Brachystola magna) it had caught (Fig. 10).  
 The tail mount transmitter style was chosen to reduce the effect upon the 
individuals.  Since the purpose was to track post-fledging dispersal and return rate the 
following season, the transmitters only needed to last until individuals returned in March 
of the following year.  Given the molt process of the Burrowing Owl, the tail mount 





a backpack style transmitter then success would have been greater.  However, this style is 
permanent unless the individual is recaptured.  In the 2007 field season only one adult 
Burrowing Owl was captured in the push door trap so recapturing all juveniles upon their 
potential return in 2008 as adults would have been highly unlikely.   
CONCLUSIONS 
Further study of juvenile Burrowing Owl return rate at Smoky Valley Ranch is 
needed to better understand nesting site fidelity.  The push-door trap is very effective for 
trapping juveniles when they first emerge, when transmitters and/or bands can be 
attached.  However, the use of different types of traps for capturing adult Burrowing 
Owls is recommended.  I suggest use of a noose carpet or Bal-chatri.     
 Migratory populations of Burrowing Owl are known to return to the same site, in 
some cases the same burrows, the following nesting season especially if they were 
successful the prior season (MacCracken et al. 1985,  Belthoff and King 1997).  If they 
returned to a black-tailed prairie dog colony that underwent control methods and all the 
prairie dogs are gone, they might have a lower nest success due to lack of black-tailed 
prairie dog activity.  This lower nest success might not be apparent the nesting season 
immediately following control methods because of the delay in burrow collapse from 
lack of prairie dog maintenance (Butts and Lewis 1982, Lantz et al. 2007).  However, if 
the colony that was controlled is near an active colony, or the controlled colony was not 
entirely treated, prairie dogs might recolonize the area and provide an active colony for 
the Burrowing Owl to nest in.  Burrowing Owl needs prairie dog activity for maintaining 





predators (Desmond et al. 2000, Lantz et al. 2007).  Timing of control is more 
complicated.  Most control methods are done during the winter months at SVR, however, 
if control methods are applied during summer months, they could negatively affect 
Burrowing Owl nesting.  If control methods require that burrows be filled in, like they do 
with the use of Phostoxin®, I recommend educating the person doing the treatment to 
recognize an active Burrowing Owl nest so they do not fill it in.  The use of Rozol® can 
still negatively affect nesting Burrowing Owls if used during breeding season through 
secondary poisoning (Witmer and Fagerstone 2003).  If the owl population is migratory, 
control methods could be done during late fall (end of October to November for SVR) or 
winter months after owls have migrated.    
Managing for an ecosystem like the one the black-tailed prairie dog provides, will 
be more effective than putting all efforts and money into managing for a single species.  
If landowners and resource managers can determine the best timing and level of control 
for prairie dogs on their properties, the microhabitats they create will flourish and in turn 
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Table 1.  Burrowing Owl Mayfield results for 2007 for the Smoky Valley Ranch, Logan 
County, Kansas. 
 
  2007 
    Total potential nests found 96 
    Total used in Mayfield 59 
    Total successful nests 33 
    Mayfield nest success 67% 
    Daily survival probability 0.98 
    Daily mortality probability 0.02 
   
      










Sample size (n) 57 44 33 
mean 4.6 3.4 2.6 






Table 2. Burrowing Owl Mayfield results for 2008 for the Smoky Valley Ranch, Logan 
County, Kansas. 
 
  2008 
   Total potential nests found 64 
   Total used in Mayfield 43 
   Total successful nests 17 
   Mayfield nest success 57% 
   Daily survival probability 0.98 
   Daily mortality probability 0.02 
  
      










Sample size (n) 44 24 18 
mean 4.1 2.8 2.6 










t df P 
Burrowing Owl survival  
probability relative  
to prairie dog density       
2007 13.6 58 < 0.001 
2008 -7.1 45 < 0.001 
both years combined -13.7 104 < 0.001 
        
Burrowing Owl nest success 
relative to prairie dog density       
2007 13.0 58 < 0.001 
2008 -8.2 45 < 0.001 
both years combined -14.7 104 < 0.001 
    
    
    
    





Table 4.  Statistical analyses of Wilcoxon Signed Ranks test for the Smoky Valley Ranch, 
Logan County, Kansas. 
 
Burrowing Owl nest burrow entrance 
bearing relative to paired random non-nest 
burrow entrance bearing z df P 
2007 -0.5 25 0.620 
2008 -1.3 21 0.200 







Figure 1. Location of Smoky Valley Ranch, Logan County, Kansas, (38.854375; -100.976928).  The yellow represents Burrowing 













Figure 3.  Burrowing Owl breeding distribution (yellow), year-round range (green) and 






Figure 4.  PeeperTM Video Probe (Sandpiper Technologies, Inc.), the burrow camera, consisting of a handheld screen, battery pack and 





























Figure 8. Gopher snake (Pituophis catenifer) in a Burrowing Owl nest burrow eating a 
















Figure 10.  Burrowing Owl with a tail-mount transmitter antenna showing in the dirt, 









Appendix A.  Black-tailed prairie dog density data for 2007 and 2008 for the Smoky 
Valley Ranch, Logan County, Kansas.  Density categories: VL-very low, L-low, M-
medium, H-high, VH-very high. 
Year-Colony ID LATITUDE LONGITUDE 
Maximum 
Density Density Category 
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Appendix B.  2007 Burrowing Owl data with Mayfield calculations for the Smoky Valley Ranch in 
Logan County, Kansas.  Codes for ID are SVR pasture names.  Outcome: unk=unknown; 















50TR001 unk 24 24 0.98 0.63 
EAST014 succ 33 40.5 0.98 0.46 
EAST017 unk 7 7 0.98 0.87 
EAST018 succ 29 31.5 0.98 0.55 
EAST019 unk 7 7 0.98 0.87 
EAST020 succ 17 19.5 0.98 0.69 
EAST021 succ 1 9.5 0.98 0.83 
EAST022 succ 1 3.5 0.98 0.94 
FANO004 unk 26 26 0.98 0.61 
FANO005 aban 1 5 0.98 0.91 
FANO008 succ 20 29.5 0.98 0.57 
FANO009 succ 1 1 0.98 0.98 
HOPA001 unk 22 22 0.98 0.66 
HOPA002 succ 1 7.5 0.98 0.87 
HOPA003 succ 1 7.5 0.98 0.87 
HOPA004 unk 22 22 0.98 0.66 
HOPA005 unk 22 22 0.98 0.66 
LONG001 unk 11 11 0.98 0.81 
LONG002 succ 42 53 0.98 0.36 
LONG003 succ 35 39 0.98 0.47 
LONG004 succ 32 38.5 0.98 0.48 
LONG006 unk 47 47 0.98 0.41 
LONG007 unk 5 5 0.98 0.91 
ROQU001 succ 22 28 0.98 0.58 
ROQU002 unk 28 28 0.98 0.58 
ROQU003 succ 1 4.5 0.98 0.92 
ROQU005 aban 23 27 0.98 0.60 
ROQU009 succ 45 48.5 0.98 0.39 
ROQU010 unk 45 45 0.98 0.42 
ROQU011 succ 27 36.5 0.98 0.50 
ROQU012 succ 33 36.5 0.98 0.50 
ROQU013 succ 15 21 0.98 0.67 
ROQU014 succ 15 24.5 0.98 0.63 
ROUG002 depre 15 18.5 0.98 0.70 
ROUG003 unk 1 1 0.98 0.98 
ROUG004 succ 22 30 0.98 0.56 
ROUG007 succ 45 53 0.98 0.36 





ROUG011 succ 44 52 0.98 0.37 
ROUG013 unk 21 21 0.98 0.67 
ROUG014 succ 22 30 0.98 0.56 
ROUG015 succ 1 1 0.98 0.98 
ROUG018 succ 15 23 0.98 0.64 
ROUG019 succ 15 23 0.98 0.64 
ROUG020 succ 1 1 0.98 0.98 
ROUG021 succ 8 16 0.98 0.74 
ROUG022 succ 8 16 0.98 0.74 
SPRI001 unk 1 1 0.98 0.98 
SPRI002 unk 19 19 0.98 0.69 
SPRI003 unk 4 4 0.98 0.93 
SPRI005 unk 1 1 0.98 0.98 
WEST001 succ 18 30.5 0.98 0.56 
WEST007 succ 26 38.5 0.98 0.48 
WEST008 succ 18 30.5 0.98 0.56 
WEST009 unk 18 18 0.98 0.71 
ROUG016 unk 34 34 0.98 0.52 
WEST010 unk 28 28 0.98 0.58 
EAST023 unk 13 13 0.98 0.78 























     n: 59 
     
       MAYFIELD NEST SUCCESS CALCULATIONS 
  Total Exposure Days for 
ALL nests: 1370 
Daily survival 
probability: 0.98 
  Total  "unk" nests: 23     
  
Total "aban" nests: 
2 
BUOW nesting 
period (days): 75 
  










       





Appendix C. 2008 Burrowing Owl data with Mayfield calculations for the Smoky Valley 
Ranch in Logan County, Kansas.  Codes for ID are SVR pasture names.  Outcome: 
unk=unknown; succ=successful; aban=abandoned; depre=depredated. 
 














            
EAST 090 unk 8 12 0.98 0.78 
EAST 091 unk 8 12 0.98 0.78 
EAST 092 succ 30 40 0.98 0.44 
EAST 094 succ 30 38 0.98 0.46 
EAST098 unk 42 42 0.98 0.43 
EAST099 succ 35 39 0.98 0.45 
EAST 100 succ 8 12 0.98 0.78 
FANO 046 succ 21 38 0.98 0.46 
FANO 047 unk 21 21 0.98 0.65 
FANO 048 succ 21 38 0.98 0.46 
FANO 049 unk 19 19 0.98 0.68 
FANO 050 unk 19 39.5 0.98 0.45 
FANO051 succ 35 42.5 0.98 0.42 
FANO052 unk 35 35 0.98 0.49 
FANO053 succ 28 32 0.98 0.52 
FANO054 unk 35 35 0.98 0.49 
FANO056 succ 29 33 0.98 0.51 
HOPA 099 unk 34 38.5 0.98 0.46 
HOTR098 succ 15 19 0.98 0.68 
HOTR99 unk 20 24.5 0.98 0.61 
LONG049 unk 2 7 0.98 0.87 
LONG 063 unk 1 5 0.98 0.90 
LONG 064 unk 6 13.5 0.98 0.76 
LONG096 unk 34 37.5 0.98 0.47 
LONG098 succ 41 49.5 0.98 0.37 
LONG099 unk 28 32 0.98 0.52 
RIVE 095 succ 16 23 0.98 0.63 
RIVE 096 succ 16 23 0.98 0.63 
RIVE 097 succ 41 51 0.98 0.35 
RIVE 098 succ 1 28.5 0.98 0.56 
RIVE 099 succ 16 23 0.98 0.63 
ROQU 044 unk 1 5 0.98 0.90 
ROQU046 unk 15 23.5 0.98 0.62 
ROQU047 unk 5 8.5 0.98 0.84 
ROQU048 succ 15 45.5 0.98 0.40 
ROUG 013 unk 8 12.5 0.98 0.78 





ROUG015 unk 64 64 0.98 0.27 
ROUG016 unk 12 13.5 0.98 0.76 
ROUG094 unk 14 17 0.98 0.71 
ROUG098 unk 11 13 0.98 0.77 
SPRI095 unk 64 64 0.98 0.27 
WEST 093 unk 28 31 0.98 0.53 
WEST095 unk 49 53.5 0.98 0.34 
WEST096 unk 22 26.5 0.98 0.58 


























     
 
n: 46 
     
        
 




Days for ALL 
nests: 1391.5 
Daily survival 
probability (surv rate 
per nest day): 0.98 
 
 





Total "aban" nests: 
0 
BUOW nesting period 
(days): 75 
 
 
Total "depre" 
nests: 0 
Nest Survival 
Probability thru 
fledging: 0.22 
 
 
Total FAILED 
nests: 28 
Daily Failure 
Probability: 0.02 
  
